Efficient synthesis of tyrosol galactosides by the β-galactosidase from Enterobacter cloacae B5.
In this work, the β-galactosidase from Enterobacter cloacae B5 (BgaB5) exhibited excellent transglycosylation activity toward tyrosol (p-hydroxyphenethyl alcohol) when using lactose as the glycosyl donor, generating a series of tyrosol glycosides with potential pharmacological properties. The effects of substrate concentration, temperature, pH, and reaction time on the transglycosylation reaction catalyzed by the enzyme BgaB5 were studied in detail. Three tyrosol derivatives were produced in a total high yield of 50.0% when incubating the enzyme with 250 mM tyrosol and 1000 mM lactose (pH 7.5) at 50 °C for 5 min. These derivatives were subsequently purified by column chromatography and preparative thin-layer chromatography. MS analysis of the purified compounds suggested one monogalactoside (M r 300) and two digalactoside derivatives (M r 462). The following NMR analysis further identified them to be p-hydroxyphenethyl β-D-galactopyranoside, p-hydroxyphenethyl β-D- galactopyranosyl-(1 → 3')-β-D-galactopyranoside, and p-hydroxyphenethyl β-D- galactopyranosyl-(1 → 6')-β-D-galactopyranoside, respectively. The yield of the tyrosol monogalactoside which was known to possess potent bioactivities reached 39.4%, higher than other enzymatic yields reported so far. The two digalactosides, which were expected to have potential applications for novel drug screening and discovery, were artificially obtained with 10.6% yield for the first time.